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Conceplual Site Model {TSM] for Poly- and Perfluoroalkyl Substances (PFAS)
Chamours Chambers Works
Despwater, Now Jorsay

Diear Ms. Pavelka:

Attached plaase find the Conceptual Site Mode! (TSM) for Poly- and Perflucroalky!
Substances (PFAS) for the Chamours Chambers Works Complex in Deepwater, New
Jersey. The C5M was prepared in responss to an Agril 8, 2018 request from NJDER,
The request specified that s C3M be crested thatincluded the identification and
charactarization of al former andfor current souwrcses of PFAS at Chambers Works as well
as all former andfor current modes of migration, pathways and receptors. This O8M was
crested in general accordance with the NJDEP Techrical Guidance for the Preparation
and Submission of g CEM (NJDEP, 2011}, The areal soope of the OSM includss the
Chambers Works Complex, the adjoining Delaware River, and surrounding off-site areas.

Also included in this CSM are data from an ongoing residential drinking water well
program. These data indicate the prasence of FFAS in offsite groundwater, at imes
excaeding NJDEF andfor U.B. Environmental Protection Agency (EPA) criteria for
perflucrosctancic ackd (PFOA), perfluorcoctane sulfonate (PFOSY, or perfluorononangic
acid (PFNA) While the CEM supports conclusion that air emissions from the site
contribute to these detections, off-site sournes of PFAS unrelated to the site may also
add to these detections as the variability in PFAS constituents detected and the variabis
nature of the ohserved concentrations do not support a single point of origin in all ceses.
Howaver, Chemours is actively working with NJDEP and EPA to continug to investigate,
remediate, and address potential drinking water exposure by offering 1o reat off-sila
drinking water for PFAS I criteria are exvesded,

Chemours is submitting three hard coples of the report and one electronic varsion on &
G0 o both NJDEPR and EPA,

fyou have any questions or would like 1o discuss the CBM document further, please
gmail me at Andrew 5 Harttern@@ichaemours.com or call me af 302-773-1289,

Andrew 3. Harrlen
Froject Director, Chambers Works
DuPont Corporate Remaediation Group

Sincerely,

o Sameh Abdellatif, EPA Region 2 {three hard coples and one C0
Chambers Works File
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Chemours Chambers Works
Conceptual Site Model (CSM) for Poly- and Perfluoroalkyl Substances {PFAS)
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CERTIFICATION |

“Hewtify under penalty of law that the nformation provided is true, acenrate and
complete, Lan aware that there are significant civil penalties for krwowingly submitting
false, inaceurate or incomplete information and that | am commilting a erime of the
tourth degree if | raake o writien false statement which § do not believe to be true. | am
also aware that i ] knowingly divect or authorize the vielation of any statule, | am
personally Hable for the penalties.”

Andrew 8, Hartien Drate
Chemoys Corporate Remediation Group
Principal Frojeot Manager
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AETOM Execudive Bummary

Executive Summary
AECOM, on behalf of the Chemours Company {Chemours), has prepared this

Conceptual Site Model (C8M) for Poly- and Perflucroalikyl Substances {PFAS) for the
Chambers Works Complex (the site) located in Deepwater, New Jersey, as requested by
New Jersey Department of Environmental Pratection (NJDEP) in an April 8, 2018 lotter
to Chemours. The CSM presented herein was created in general accordance with the
MJDEP Technical Guidance for the Preparation and Submission of 3 CSM (NJDEP,
2011}, The areal scope of the C8M includes the Chambers Works Complay, the
adjpining Delawsre River, and surrounding off-site areas,

The purpase of this CBM is to identify sources of PFAS and potential rriigration
pathways that may have resulted in detections of PFAS in off-site environmental media
receptors identified in this C8M as off-site swrface water, sediment, and residential well
water. As such, this C8M incorporates PFAS data associated with soil, sediment,
surfave water, groundwater, treatment plant effluent, and stack and vent emissions
collected at and around the site since 2003 to construct the C&M framework.

A potential fourth source for PFAS detections should be recognized. This includes
cansumer and indusirial products that contain PFAS, such as windshield wiper fluid,
cosmetic products, and fire extinguishers, These products are not associated with the
site but are frequently present In homes and businesses and could also contribute o the
detections of PFAS in off-site environmental media, Although the possibility of these
sources is acknowledged, no measured data were included in the development of this
CSM.

Three primary sources of PFAS have been identified st Chambers Works: PFAS feq..
perflucrooctancic acid (PFOA)Y] were used or unintentionally created during the
manufacturing of flucreelastomers and fluorotelomers starting in the 1960s; PFAS were
assoviated with breakdown constituents related to precursor compounds (..
fluorctelomer aloohols); and liquid wastes that potentially contained PFAS were brought
to Chambers Works for freatment at the site’s Wastewater Treatment Plant PAPNTPY,
Since 2003, the use of PFOA has been reduced at Chambers Works. Chambers Works
has continued to irmplement reduction programs that have resulted in an overall 99%
reduction in PFOA emissions since 2000,

Migration pathways for the movement of PFAS from sources to off-site environmental
media receptors include alr emissions and downwind movement of PFAS from stacks
and venis during manufacturing provesses; discharge of a trealed effluent that contains
PFAS from the WWTP through two permitted outfalls to the Delaware River, stormwater
runoff that contains PFAS and discharges through outfalls to Salem Canal and to a
lesser extent, groundwater containing PFAS that discharges through the shallow aquifer
to the Delaware River. However, a shest pile barrier (8PB) was installed along the
Saterm Canal, which containg groundwater on-site and limits the dischargs from the
shallow aquifer to off-site surface water. Discharge will be reduced with the installation of
the final section of the SPR engineering control along the Delaware River in the
manufacturing area in 2017, Because groundwater flow is controlled by the site
Interceptor Well System (IWS) and the SPB controls groundwater discharge slong the
southwestern perimeter, there is no migration pathway through groundwater to off-site
well locations,

Conseptual Site Mode! (D8M} for Paly- srd Perflucroaiey! Substanoss (FRFAS ¥
CWK D8 PFAR Snal doox
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MECOM Exacutive Summany

Several investigations have been completed and have adequately characterized PEAS
in the media investigated to develop this 0SM. PFAS have been detected in soil and
groundwater at the Chambers Works Complex. PFAS were detected most frequently
and at the highest concentrations in shallow groundwater samples closest to known site
process areas that used PFAS. Concentrations decrease with increasing depth and
distance from known process buildings.

Detections of PFAS in surface water in the Salem Canal adjacent to the site indicated
little difference from upyradient background locations. For the Delaware River, PFAS
cancentrations were detected in surface water adiacent to the site. For sediment
samples collected from the Delaware River and Salem Canal, higher PFAS detections
were noled in samples collected near stormwater and permitted sffluent discharge
logations.

Qff-site groundwater investigations in 2007, 2009, 2010, 2014, and 2018, a5 well as an
ongoing residential drinking water well program, indicate the presence of PFAS in off-
site groundwater, at imes exceeding NJDEP and/or EPA oriteria for FEQA,
perfluorooctane sulfonate (PFOSY), or perflusrononanoic acid {(FFNA) While air
emissions from the site contribute to these detections, off-site use of PFAS-containing
products unrelated to the site may also add o these detections as the variability in PFAS
constituents detected and the variable nature of the observed concentrations doss not
support a single point of origin in all cases. However, Chemours is actively working with
NJDEP and EPA to continue to investigate and remediate, and to address potential
drinking water exposure by offering to treat off-site drinking water for PFAS, if criteria are
gxeeadad,

Conveplual Site Model {CEM) for Poly- and Perdiuoroalkyl Substances (PFAS) w
CWIK S8 PRAS fnat.door
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AU brosinastion

1.0 Introduction

AECCOM, on behalf of The Chemouwrs Company {Chemours), has praparad this
Conceptual Site Model (CSM) for Poly- and Perfluorinated Substances (PFAS) for the
Chambers Works Complex (the site) located in Deepwalsr, New Jersaey {see Figure 1)
FFAS are a diverse group of compounds that are resistant to heat, water, and oil. FFAS
have beean used in bolth industrial applications and consumer products such as
carpeting, apparels, and fire-fighting foams. At Chambers Works, PFAS and precursors
to PFAS (e, fluorotelomer alcohols) have been used in the production of
flucroslastomers, fluorotelomers, and have also been unintentionally created within
mamufacturing processes and waste streams.

Az described in the New Jersey Department of Environmental Protection (NJDEP)
Tachnical Guidance for the Preparation and Submission of s CSM (NJDEP, 2011), a
CSM iz a written and/or llustrative representation that describes sources, migration
pathways, and potential impacts of contamination {in soll, alr, groundwater, surfacs
water, andi/or sediments) to human andior ecological receptors. The CSM presented
herein was developed in general accurdance with the aforementioned guidance as
requested by NJDEP in an April 8, 2016 lelter.

This Chambers Works PFAS UBM includes the following componants: identification of
potential source(s), characterization of media and extent of contamination, identification
of all potential and confirmed migration pathways of the contarminants of concem for the
investigation area, and identification of general off-site receptors {Le., surface water,
sediment, and drinking waler).

1.1  Purpose and Objective

The purpose of this C8M is to provide a written and Hustrative representation of the
potential fate and transport of PFAS from on-site sources to on-site and off-site
srwironmental media, As such, this OBM incorporates sofl, sediment, suisce water,
groundwater, freatment plant effuent, and stack and vent emission PFAS data collected
at and around the site since 2003, In addition, this C8M includes results of an ongoing
off-site residential drinking water sampling program.

The objectives of this report are as follows:
= ldentify known and potential or-site and off-site PFAS sources.
= Desoribe PFAS migration pathways.

»  Present the comprehensive database of PFAS concentrations detected in the
erwironmental media at the sile and surrounding areas.

1.2  Report Structure
The remainder of this report is organized as follows:

«  Section 2.0 describes the site environmental setting, including land uses on-site
and surrounding the site.

= Secton 3.0 presents information perlaining o histordcal and current use of PFAS
at the sile.

Conceptugl Site Mods! (C8M) for Poly- and Perfluoroalyl Substances (PFAS) 1
CUE CRM PFAS Anal dooy
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AELOM irtroduction

= Section 4.0 prasents the PFAS environmental data collected during on-site and
oif-gite investigations.

= Section 5.0 details PFAS migration pathways.
= Section 6.0 summarizes the key findings of the presented O8M componerds,
«  Section 7.0 lists the references cited in this report.

ED_004850_00065048-00011




SELOM Site Background

2.0 Site Background

This section presents background information pertaining to the site setting, the
surrounding land use, site groundwater conditions and containment, and surface water
features.

2.1 Site Setting

The 1.455-a0re site is located on the northwestem side of Salem County New Jersey,
north of the Delaware Memorial Bridge and occuplas approximately 2.7 miles of
shoreline on the tidal Delaware River from Helms Cove to the Salem Canal (see

Figure 13 The site consists of the former Carneys Point Works area, which
manufactured explosives prior to 1878, and the currently active manufacturing area. The
site 15 secured by a fence and is monitored 24 hours, 7 days a week by security
personnal.

The Chambers Works Complex produces various products and intermediates. The
manufacturing area of the site includes Performance Chemicals, which makes
mermediates, and Secure Environmental Treatment {SET), which freats on-site
wastewater at the site's wastewater tfreatment plant (WWTP). Manufacturing and utility
tenants include DuPont Performance Elastomers, Aramids Intermediates, the
Cogeneration Plant, and Praxair. The Cogeneration Plant is a utility tenant producing
steam and electricity for the site and the regional electrical grid. Praxair is & utility tenant
producing ritrogen for the site and regionally for other customers.

2.2 Surrounding Land Use

The site is located adjacent to the Delaware River, which extends along the entire
western side of the site. The Salem Canal, Inferstate 285, and the Delaware Memorial
Bridge are located due south of the site. Further south are light industrial areas,
including the Calpine Deepwater Energy Center (formerly Allantic City Electric), *
residential areas, and recreational areas. North and east of the sile are small businesses
and residential neighborhoods,

2.3 Surface Water

The primary surface water features in the vicinity of Chambers Works consists of the
following (see Figure 1),

« Delaware River
»  Salem Cangl
« Bouttown Creek and Henby Creek
« B Basin
Each of these features is described in more detail below.

2.3.1 Delaware River

The Delawars River forms the western property boundary of the site. The portion of the
Delaware River adjacent to the site lies within the Delaware River Basin Commission
(DRBC) Interstate Water Quality Management Zone 5, which extends from river mile

Site Mode! (CSM) for Poly- and Perfirroatiy! Substanoes (PFAS) 3
W FFAS fingl doox
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2.3.2

2.3.3

Site Backgroung

48.1 near Middietown, Delaware, upstream 1o river mile 78.7, near the Pennsylvania-
Delaware border. Zone 5 designated uses include navigation, commercial shipping, and
recreation. This portion of the river has been influenced by historical and current
industrialization, as well as intensive upstream urban development associated with
Philadelphia, Pennsylvania, and Camden, New Jersey. The flow of the Delaware River is
reported in the rangs from 3,000 to 100,000 cublic feet per second (ofs), with an average
flow rate of approximately 11,000 ofs, and 2 tidal amplitude of approximately & fast
between high and low lides,

Adjacent to the site, the Delaware River is generally considerad an oligohaline
environment. An oligohaline environment represents the transitional zone between the
tidal freshwater and estuarine environments. Saliniies in this zone are controlled by the
input of freshwater from the upper watershed and are tidally, seasonally, and annually
variable. The Delaware River is not used for drinking water purposes in Zone & dus fo its
brackish water quality and the industrial nature of the area. Chambers Works has a river
water intake that is permitted to withdraw up to 13 to 22 million gallons per day (mgd) for
site use, such as brine production and noncontact cooling water,

Chambers Works historically used one permitted outfall to the Delaware River. Qutfall
DSNQOO0T was operated as the site's main outfall for wastewster discharge. This
discharge included stormwater collected on-site, as well as treated SET wastewater,
Starting in 2011, a second outfall, DSNOO2, was added. Historical wastewater putfalls,
current stormwater outfalls, and the permitted outfalls have been identified from existing
site plans and were or are potential migration pathways from the site to the Delaware
River. Site-related outfalls are discussed further in Sections 4.0 and 5.0.

Salem Canal

The Salem Canal traverses the southern portion of the site for approximately 2,000 fest
and is a freshwater, manmade canal that is approximately 7,000 feel long and
approximately 200 feet wide. The 8alem Canal was originally hand dug in 187210 a
depth of between 12 and 14 feet below ground surface (bgs). The Munson Dam was
constructed in 1933 isolating the freshwater of the Balem Creek from the brackish tidal
water of the Delaware River. Prior to the construction of the dam, the canal was a tidal
water body connecling the Delaware River to the tidal wetlands of Salem Creek,
Although Salem Canal ts not used by the jocal community as a source of drinking water,
Chambers Works has a water allocation permit to withdraw upto 510 7 mgd from the
Salem Cangl for plant use.

Chambers Works currently operates and has historically operated stormwater outfalls
along the Salem Canal Historical and current stormwater outfalls have been identified
from existing site plans and were or are potential migration pathways from the site to the
Salemn Canal. Site-related outfalis are discussed further in Sections 4.0 and 5.0.

Bouttown Creek and Henby Creek

Bouttown Creek originates east of the site near the town of Carneys Point. Stormwater
from Carmneys Point Township enters the creek off-site and Is regulated by a township-
operated pump house located near the Chemours property line. Prior to 1974, Boultown
Lreek discharged to the north through a sluice gate to the Delaware River. In 1974, the
original point of discharge in Boultown Creek was cut off and filled: flow in Boutiown
Cresk was then diverted to Henby Creek to the south via a constructed channel, Henby
Creek flow is controlled by a sluice gate, and water discharges to the Delaware River

Conceplual Site Mode! (D86 for Paly- and Ferfuroalyd Subslances (FFAS) 4
W CEM FRAS final doox
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during low lide. Boultown and Henby Creaks are flanked by low-lying wellands, Nether
of theas creeks 5 used as & water source for the site.

234 B Basin

B Basin is an approximately 7.3-acre unlinad basin used to manage stormwater and
non-contact cooling water for the plant. The basin is located within active process areas
of the site. The basin elevation is controlied by pumps, and the stormwater is mixed with
traated wastawaler from SET and is then discharged {o the Delaware Piver through
DENOOT and DENOOZ,

24 Groundwater

The Chambers Works site is underlain by a vertically stacked sequence of alternating
coarser-grained (gand and gravel) and finer-grained (silt and clay} units that generally
act as aguifers and aquitards, respectively. These unils are the primary features that
control groundwater storage and movement at the site. The primary hydrogeologic units
are identified, from shallow to deep, by a serles of letters from A to F. These include the
designation of a discontinuous A zone {most shallow) and aguifers B through F with
intervaning aguitards desoribed by the letter designations of the bounding aquifers (ie.,
the C/D aquitard lies between the © and [ aquifers).

Groundwater flow across the site has both horizontal and vertica! fiow components.
Saturated groundwater in the A zone s not considered o be laterally extensive, and A
zone groundwater either discharges 1o surface water where not controlled by passive
flow barriers, or recharges the underlying B aguifer. Groundwater flow in the B aquifer is
downward to the deeper © and D aquifers where the B/C aguitard is thin or absent, or
horizontal to the surface waler of the Salem Canal and Delaware River. Since 2008, a
series of sheel-pile barders (SPB) have been constructed to control the horizontal
discharge from tha A zone and B aguifer to the adjoining surface water. To dale, the
southern and southwestern extents of the B agquifer along the Salem Canal and the
southwestern to western boundaries of the B aguifer along the Dielaware River have
haen controlled by 4,818 fast of SPBs installad vertically from ground surface down to
the BIC aguitard. Currently, 8 2,233-foot-long length of SPB remaing to be installed
adjacent to the Delaware River along the northerm most section of the manufacturing
arga. This construction is schaduled o be completed in the summaer of 2017, When
sompleted there will be no flow of groundwater from the A zone or B aquifer o surface
water,

Ag sigted above, some groundwater flow inthe B agquifer is downward o the Cand D
aquifers, Groundwater flow in the © and D aguifers is hydraufically connected and would
flow horizontally off-site if not controlled by the site interceptor well system (IWS). The
D/t agquitard is a relatively thick, continuous, low permeable unit of regional significance
that isclates the underlyving E aguifer from the groundwater flow of the overlying anguifers.
E aguifer groundwater is pumped and contained. There is a downward gradiant from the
D to the £ aquifer, so leakage through the DVE aquitard can occur; however, the leakage
is expectad to be minimal due o the low verlical hydraulic conductivity and significant
thickness of the DJE aquitard,

The WS pumps a minimum average of 1.0 mgd from four primary and three backup
recovery wealls in the C and D aguifers and has been in operation singe the 1870s. The
WS creates a caplure zone that contains all on-site C and D aguifer groundwater. This

Concepius Ste Model {CSM} for Poly- and Perfiuorpaliod Substances (PRAS)
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groundwater capture system, and the SPB, prevents the migration of groundwater off-
site.

~ g
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3.0 PFAS Background Information and Sources

This section presents PFAS background information: PFAS sources at Chambers
Works, a summary of PFAS reduction programs at the site; and PFAS sources off-site
unrelated to Chambers Works.

3.1 Poly- and Perfluoroalkyl Substances Background

PFAS is a class of emerging contaminants with over 3000 compounds that have been
redeased inte the environment from industrial processes, as well as from the use of
PEAS-containing products. PFFAS have been used globally since the mid-1060s. PFAS
compounds contain carbon chains of various lengths and carbon-fluorine bonds. Tabie 1
provides a list of PFAS compounds analyzed for at the site in the investigations
described in Section 4.0 although not all of these PFAS were analyzed for in each
investigation. Table 1 also provides information pertaining to compound abbraviation and
associated carbon length,

Carbon binds strongly with fluorine, which contributes to PFAS strength, durability, heat-
resistance, and stability. These properties make PFAS useful for a wide range of
industrial applications, as well as the manufacture of consumer goods including
cleaners, textiles, leather, paper and paints, fire-fighting foams, and wire insulation.
PFAS are also soluble in water and can enter environmaental media through industrial
releases to air and water, discharges from wastewater reatment plants, stormwater
runoff, release of firefighting foarms, and land application of contaminated biosolids.

FPFAS have also been identified as a byproduct associated with the breakdown of
fluorotelomer alcohol in the atmosphere and soil. Fluorotelomer alochols, which are
manufactured and used at the site, can be released into the environment through air and
wastewater emissions. Onoe released, fluorotelomer alcohe! may react or be oxidized in
the atmosphare and/or in soll with chlorine atoms, oxygen molecudes or photochemically
generated hydroxyl radicals (Houtz st al,, 2012), creating PFAS compounds as an
cxidation byproduct.

The high solubility, low volatility, and resistance of PFAS to both chemical and biologicat
degradation {(Pancras et al.,, 2018} has led to the presence and persistence of PFAS in
the environment. Depending on the length of the carbon chain, PFAS may sorb to
naturally oceurring solid organic carbon particles present in soil or sediment. Longer
carbon chain PFAS tend to have a higher sorption potential, whereas shorter carbon
chain PFAS have a lesser sorption potential (Pancras et al., 2016}, Because PFAS are
generally considered to be recaloitrant to biodegradation via naturally ocourring
mHsroorganisms in water, soll, or sediment and can have 3 low potertial for sorbing to
naturally occurring carbon, PFAS have the potential to migrate within the environment.

3.2 PFAS Source Areas at Chambers Works

PFEAS were used [e.g., perfluorooctancic acid (PFOA)Y, manufactured (8.9,
fluorotelomer alcohols), or unintentionally created in the production of fluoroelastomers
and fluorotelomers at Chambers Works. In addition, PFAS-containing liquid waste from
off-site sources was treated at the site WWTP, Associated residual waste sludge was
disposed of in on-site landfills; treated effluent was discharged through the permitted
WWTP outfall to the Delaware River,

Congeptial Site Moded (TSR} for Poly- and Perfluoraaliy! Sobstances (PFAS) 7
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3.2.2

PRAS Background Information st Souress

One of the initial PFAS investigations at Chambers Warks site involved the assessment
of the PFAD PFOA at the site [DuPont Corporate Remediation Group (CRG), 20088
PFOA was used al the site as a manufachring polymerization aid. This PFOA
assessment included a review of site records along with interviews of kay employees.

During the historical records review, PFOA was determined to potentially be associated
with the following process areas al the Chambers Works Complex (see Figure 21

»  Fluoroelastomer Manufacturing Area

«  Fluorotelomer Manufacturing Ares

s Jackson Laborgiony Ares

« Chambers Works WWTP

»  Thambers Works Performance Chemical Areas

Historical PFAS information pertaining to these provess areas are pravided below.
Table 1 lists PFAS compounds analyzed for in Chambers Works PFAS investigations.
Table 2 presents a Chambers Works PFAS process summary, and Table 3 lists PFAS-
related products and uses.

Fluorcoelastomers Manufacturing Area

PFOA was used as a polymerization aid in the manufacturing of perflucrosiastomers and
specialty fluorpelastomers, which began at Chambers Works in the late 1850s in
Building 1163. PFOA was also used as a processing aid in the manufacturing of
standard Huoroelastomers at Chambers Works in Building 748,

By the end of 2013, as part of the PFAS reduction program discussed in Section 3.3, the
use of PFOA was discontinued in all perfluorcelastomer manufacturing processes.

Fluorotelomer Manufacturing Area

Fluorotelomer use and manufacture at Chambers Works began in 1962 in Buildings
1050 and 12056, The initial process development, scale-up, market development, and
initial manufacturing, were conducted in these buildings. In 1867, the fluorotelomer
praduction was moved to Buildings 234 and 1158, known as the Z1 Area. Intermediates
from the ZI Ares are distributed to other locations, including Building 185, Building 788,
Building 888, Bullding 115 {(EG Centen), and Buildings 10580 and 1205 for the
manufacture of final products.

Fluorotelomers are not made with PFAS, nor is PFAS added during fluorotelomer
manufacture. PFAS is present in trace guantities as an unintended by-product in
portions of the fluorotelomer manufacturing process. The presance of PFAS in
fluprotelomer intermediates, while low, ig highly variable from not quantifiable’ (NQ) to
parts per million {ppmy) (AECOM, 201581 The site’s transition 1o the use of shorbchaln
fluorctelomer chemistry, which cannat breakdown to PFOA, was completed in December
2014,

' Not Quantifiable = detectsd at a concentration between the lirmit of detection and the limit of
guantification,

plual Site Model OBM} for Puly- and Perfluorsalkyd Substances (PFAS) &
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3.23 Jackson Laboratory Area

Jackson Laboratory provided analytical services, and resaarch and development to the
Chambers Works Complex. While thers are no records of bulk use of PFAS in this area,
PFAS presence may have been limited to guantities in samples analyzed at the area or
through research and development (see Table 2). The Jackson Laboratory was shut
down and i3 operations were moved to the Pederson Building baginning in late 2008.

3.24 Chambers Works WWTP Area

Prior fo 1975, site buildings located at the interior of the site sent wastewsater to the
naarest ditch for conveyances 1o the site wastewater settling basin; water within the
settling bagin discharged {6 the Delaware River. For buildings adiacent to the Delaware
River, wastewater entered the nearast ditch and flowed directly to the river through the
nearsst outfall losation (DuPont CRG, 2006b).

0 18975, a3 WWTP was constructed at the Chambers Works site. The WWTP was
constructed o treat wastewater associated with on-site process buildings. Prior to the
18808, wastewater was transferred to the WWTP via a series of wood-lined culverts and
ditches, which could have released PFAS during conveyance. In the early 1980s, as part
of the site’s efforts to decrease potential impacts to the environment, a series of
enclosed overhead conveyance pipes were constructed o replace the wood-lined
culverts and ditches. The installation of the overhead transfer system removed the
potential for an on-going wastewater ralease 1o the environmeant,

Liquids transferred to the Chambers Works WWTP for reatment include on-site process
wastewatar streams, landfil leachate, and groundwater from the WS, Until March 2012,
the WWTF also accepled commercial wastewater streams and wastewater streams from
other Chemours facilities for reatment. A small portion of these commercial streams
contained ppm levels of PFAS according to the information evaluated for the PFOA
Preliminary Assessment Report (PAR} {DuPont CRG, 2008). The PFAS associated with
the WWTP could have been released during or after treatment via air, liquid, or as
sludge. All commercial streams have been eliminated as part of PFAS reduction afforts,
and PFAS from commercial wastewaters are no longer a contributor to PFAS in effluent
from the WWTP.

Treated effluent from the WWTP that may contain PFAS is discharged through permitted
outfalis DENOO1 and DNSOOZ (after 2011). Hazardous sludge from the WWTP, which
may contain PFAS, is placed in the on-site secure landfill (Secure C Landfill), The
sscure landfill cells are double-lined with a leachate collaction system and leak detection
system. Only Area 1 of this landfill is single-lined and in the past has leaked, bt # was
closed in 1979 and has a groundwater recovery system operating to contain and
properly dispose of any leakage. Therefore, WWTP sludge potentially containing PFAS
is properly contained and not 3 convern.

3.2.5 Chambers Works Performance Chemicals Areas

From 1998 fo 2002, a PFOA recovery/purification process operated in Performance
Chemicals West Building 1208, and material from this process was stored in

Building 1050, The process purified approximately 50 batches and 80,000 pounds of
FEQA during that time. Al wastewater from this process was sent to the WWTP via the
regional tank and overhead process sewer system.

Corveplus! Site Moda! (DS} oy Poly- and Perflutroalkyl Substances (FFAS) o
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Since 2014, 3 process 1o recycle lodide from matenial that contains FFAS has been
aperating at the site’s Performance Chemicals East Building 115, This process was
pilated in 2014 after successhul trials showed no negative impact to the Chambers
Waorks emission reductions program. The process was scaled up in March 2015 and
sontinues to operate. Material from Chemours Washington Works is transported to
Chambers Works to reclaim iodine {in the form of an iodide salt solution} from materals
that contain longer chain PFAS. The reclaimed iodide solution is then sent 1o a third-
party processor for further refinement before being sent back fo Washington Works for
reuse, After lnding removal at Bullding 115, the material remaining is sent to an off-site
facility for ircineration.

3.3 Chambers Works PFAS Load Reduction Programs Implemented

The Chambers Works complex has been reducing the releass of PFAS and compounds
that can convert to PFAS in the environment through process improvemeants and source
elmination. In 2003, a comprehensive study was performed on the environmental
emissions of PFOA from Chambers Works. The study assessed surface-water transport
to the Delaware River, conducted air dispersion modeling of potential sources, and
agsessed concentrations in groundwater and surface waters adjacent to the site. The
2003 report (DuPont, 2003) showed that surface water and calculated fence-fine air
concentrations were below 08 Assessment of Toxicity Team (CATT, West Virginia
Department of Environmental Protection) established 2002 screening lavels for PFOA In
January 2005, Chambers Works implemented a sampling program to measure the
effectiveness of the PFOA reduction efforts and to identify program areas that needed
additional focus. '

In January 2006, DuPont participated in the U.S, Environmental Protection Agency
{(EPA) 2010/15 PFOA Stewardship Program. Chambers Works was an important part of
the DuPont commitment to reduce emissions of PFOA globally. By year end 2007,
Chambers Works had reduced PFOA emissions from the site by 85%, three years
ahead of the Stewardship Program's 2010 goal. '

Chambers Works has continued to implement reduction programs through 2014,
including installation of pre-reatmant facilities, which resulted in an overall 59%
reduction in PFOA emissions since 2000 based on production estimates (Andrew
Hartten, personal communication, June 22, 2017). Some of the activities performed by
the site to reduce the release of PFAS to the environment includs the following:

« Early 1980s: Transitioned from an open process waste ditch to an overhead
sewer ayslam, '

« Early 2000s: Enclosed handling/loading facilities to limit PEAS release to the
environmernt,

« 2007 Discontinued use of PFOA in standard fuoroslastomers.
= 2003 Eliminated many PFOA-containing waste streams 1o the WWTP.

» 2004 installed carbon treatment system {o treat washwater and process
cleanouts,

» 2012 Exited the commeroial waste treatment business.

+ 2013 Discontinued use of PFOA in all perfluoroelastomer manufacturing.

T
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» 2014 Completed fransition to short-chain fluorclalomer chemistry, which cannot
breakdown o PFOA in the environment.

3.4 PFAS Sources OH-5ite of Chambers Works

The off-gite use and disposal of PFAS-containing products unrelated fo Chambers
Works could become off-site scurces of PFAS to off-site environmental media. Some
examples of PFAS associated products and materials that may be used or disposed of
off-site by either residential property owners or by oulside businesses include the
following (Guo, 2008%

= Pre-treated carpeting

« Carpet care liguid treated carpating

»  Treated apparsl

« Treated upholstery

» Treated home texiles

« Treated non-woven medical garments
» industrial floor wax and wax removers
= Stone, tile, and wood sealants

« Membranes for apparsl

»  Food contact paper

« Dental flossitape

= Thread sealant tape

« Polytetraflucroethylene (PTFE) cockware

The off-site use or disposal of PFAS associated productsimaterialz, or the washing of
PFAS associated products/materials and subsequent disposal of graywater (either via
discharge to ground surface or via septic system), could create 3 PFAS source that
could migrate to off-site environmental media. A study of domestic drinking water welis
{Schaider, 2018, Silentspring.org article) found that residential septic systems were the
main source of contaminants o groundwater; contaminants detected in this study
included perfluorooctane sulfonate (PFOS) and PFOA. Although specific information on
tocal off-site sources and migration pathways are not known in detail for the ares
surrounding the Chambers Works site, it is important to acknowledge that these likely do
exist and may be contributing 1o the concentrations of PFAS measured in off-sile
environmantal media.

However, the following potantial sources and associated release mechanisms are known
o exist within or near the area encompassed by the investigative area discussed within
this report:

«  Adrports, which can contain fire braining areas that use PFAS-containing foams

= Fire station fraining centers that can use or historically used PFAS-containing
foams

« Landfills and sewage treatrent plants that may aerate and expose PFOA-waste
matarials, which can be releassd to the ajr

Gonzeptsst Site Mode! (LBM) for Paly- and Perfluomaliyl Substannes (PFASY 11
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= Light industry, which may use PFAS-containing products, thereby possibly
generating PFAS-containing wastewatsr discharge and gir emissions

Conpeptual Rie Model (CBM) for Poby- and Perfiucroaiy! Substances (FFASR) i
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4.0 PFAS Environmental Data Set

The first environmental assessment of PFAS af the Chambers Works site was
parformed in March 2003 (DuPont, 20033, This nwvestigation evaluated the potential
presence of PFOA In air, surface water, and groundwater around Chambers Works and
provided a snapshot characterdzation of PFOA presence at Chambers Works in 2003,
Sinoe 2003, PFAS has been investigated in various media located both on-site and off-
site and are discussed in this section. This section summarizes PFAS data that were
collected as part of these investigations, including their objectives and findings.

4.1 Screening Criteria

This CBM focuses on PFAS as the constituents of potential concern and thaeir presence
detected in environmental media. Various PFAS (Table 1) were analyzed for in the
rwestigations of PFAS in on- and off-site environmental media. To evaluate the
concenirations detected in alr. soll, groundwater, surface water and sediment, the
taboratory analytical data for each media should be compared to applicable established
sriteria. There are established PFAS soreening oriteria for groundwater, However, there
are no @stablished NJDEP or EPA Region 2 screening oriteria for PFAS in air, surface
water, sediments, or industrial soil.

A New Jersey Groundwater Class HA (NJGWIAS groundwater quality oriterion of 0.01
microgram per liter (ug/L) has been established for PFNA, and PFNA is the only PFAS
for which a MJGWIA has been established. PFOA and PFOS do not have an
established New Jersey Ground Water Quality Standard (N.JA.C 7:8C). However, in the
absance of an available groundwater standard, individual PFCA and PFOS
concentrations in on-site groundwater were compared to EPA's 20186 Lifetime Health
Advisory (HA) for PFOA and PFOS, When both PFOA and PFOS are detected in g
location, the individual PFOA and PFOS concentrations and the sum of PFOA and
PFOS concentrations were comparsd to the HA of 0.07 pg/l. EPA has not established
health advisories for any other PFAS listed in Tahie 1.

In addition, as part of the assessment of PFOA results associated with off-site residential
drinking water, the residential drinking water results were also compared o the NJDER
preliminary health-based guidance for PFOA in drinking water value of 0.04 ug/l. This
additional comparison of results was completed based on an agreement between
Chemours and NJDEP,

4.2 On-Site PFAS Data

This section presents the results of on-site investigations into the distribution of PFAS in
various media. On-gite media investigated included the following:

» Sl

o Groundwaler

«  Parmitted outfalls

«  Stormwater putfalls
Al emissions

Results are presented in tabular form (see Tables 4 through 73 as well as on posting
maps and figures (see Figures 3 through 8).
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4.2.1 On-Site Soil

PFOA has been detected on-site In shallow soll near process bulldings due to the use
and handling of PFAS af the nearby buildings. As reported in the Quotober 2006 Site
investigation Report for PFOA (DuPont CRG, 2008a8) and in the June 2007 Sie
Investigation Report Addendum for PFOA {DuPont CRG, 2007a), 25 soil samples were
collected from the zone beneath the gravel or macadam surface and above the shallow
aguifer. The obiective of this focused site investigation was o determing if PFOA was
present in soil in areas where PROA was associated with former or current activities, OFf
the 25 samples analyzed, there were 24 detections of PFOA {see Figure 3). Soil
concentrations ranged from not detected® INE; <0.00048 milligrams per kilogram
{rmgfkgl] to 2.8 mofkg (ses Table 4).

Although the origin of these detections was not discussed in the 2006 and 2007 reports,
the presence of PFOA in soil adjacent to these buildings is likely due to the use and
handling of PFAS in and near these buildings.

4.2.2 On-8ie Groundwater

Prior to 2007, two investigations included PFOA analysis of groundwater samples
{DuPont CRG, 2008a and 2007a). A PFOA monitoring program has been incorporated
into the New Jersey Poliutant Discharge Blimination System Permitting Discharge to
Groundwater (NJPDES-DGW) monitoring program in 2007, Since then, PFOA and 12
additionad PFAS have been analyzed in semi-annual groundwater samples from
monitoring wells constructed in the A zone and the B, C, D, and E aquifers, Currently,
there are 38 weills sampled: five in the Cameys Point Works area and 31 inthe
manufacturing area. The wells were selected to provide characterization of groundwater
guality in the A zone and B through E aquifers along the site perimeter and in the area of
former PFOA-related manufacturing operations. Results from the latest NJPDES-DGW
sampling (AECOM, 2017a) were used to evaluale the groundwster quality of the

B through E aguifers with respect to PFAS (see Figures 4a twough 4d). A summary
table of on-site groundwater resulls is presented in Appendix A. Table 5 containg &
statistical summary of on-site PFAS results by aguifer,

In 2013, & review of or-site groundwater data gaps related o PFAS sampling was
included as part of the Comprehensive Resource Conservalion and Recovery Act
{RURA) Facility Investigation (RFI} Report (URS, 2014). Based on the data gap
recommendations, a one-time sampling of 15 monitoring wells in the © and D aquifers
for PFOA and PFOS was completed in February 2014, A summary of results associated
with that one-time PFAS sampling event are shown in Figure 5.

Groundwater detactions for PFOA, PFOS, and PFNA were compared 1o the soreening
criteria outlined in Section 4.1. The highest exceedance for an-site groundwater was for
PFOA at GOS-MDTA with g concentration of 1,600 po/l (see Figure 4a). GOS-MU1A was
constructed in shallow groundwater adjacent to a sump at Building 1188, where PFOA
was historically used.

“ Nt Datected = Not detected above the limit of detsction as indicatad in the assnciated tables and
figures, as appropriate.
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Evaluation of the data desoribed above indicated the following:

«  PFAS pompounds are detected most frequently and at the highest
concentrations in the shallow A zone and B aguifer and closer to known areas of
FFAS use.

» The number of detections and the magnitude of detections tend 1o decraase with
depth and distance from process areas.

« Delections are lowest along the perimeter wells and in deeper aquifers,

These trends are consistent with the source of PFAS at process buildings and former
process waste culverts and wood-lined ditches from which process waters might
originate and than migrate downward.

Although PFAS has been detecied in on-site groundwater al concentrations that
consistently excesd sereening oriteria for PFOA and PFNA, groundwater underlying the
manufacturing area is contained by the operation of the IWS and the perimeter SPB (see
Section 2.4), Potential and confirmed groundwater migration pathways are discussed
further in Section §.

4.2.3 Permitted Outfalls

Chambers Works has two permitted outfalls, DENOOT and DSNODZ, which convey
treated WWTP wastewater mixed with non-contact cooling water and stormwater {o a
diffuser pipe located in the Delaware River, as shown in Figure 8. Since 2008, effuent
monitoring samples from the WWTP are collected from location DSNGSZ on a weekly
basis and analyzed for PFOA as part of the site NJPDES permit (see Tables 6a and 8b
and Figure 7). From 2008 to present, the results of the NJPDES sampling, which
includes the FFOA results, are reported by the site to EPA and NJDEP on a monthly
basis. In addition, from 2008 through 2014, the permitted outfall PFOA results were
subrpitted to EPAINJDER as part of the annual report Status Report on PFOA Surface
Water Emissions, Reductions, and Data Summary, the references associated with the
2007 and the 2014 reports are noted in the reference section (DuPont CRG 2008a:
AECOM 2015).

I addition to the weekly effluent permit samples, during a 15-month pericd from 2015810
2017, outfall samples were collected on & monthly basis from DSNBB2 and analyzed for
PENA per agency request. PFNA resuits are posted in Table 8c. The resulis of the 15
monthly PFNA samples, along with associsted PFOA results, were reported to EPA and
NJDEP a3 part of the site’s permit reporting process.

As part of the 2003 PFOA investigation {(DuPont, 2003), outfall DSNOOT was sampled for
PFOA. Al that time, the average PFOA detection was approximately 133 pg/l., and the
outfall flow was recorded to be approximataly 11 mgd. Using these values, a mass
iading rate of 12 pounds per day {(bsiday) is calculated. Similar caloulations using data
coliected from 2006 to 2014 indicate that PFOA loadings have decreased from 7 lbs/iday
in 2008 1o less than 1 ibsfday in 2014 (see Table 8a). Results of regular outfall sampling
have been tabulated and are provided in Table &b and as a chart in Figure 7, Since
2300, a greater than 85% reduction of PFOA in the effluent discharge has been aitained
based on production estimates (Andrew Harlten, personal communication, June 22,
2017}y These reductions are attributed o the PFAS load reduction programs
implemented at the site, including the elimination of PFAS-containing waste streams
managed at the WWTP, the installation of carbon treatment, and the manufacturing
change to shorter chain PFAS.
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4.2.4 Stormwater Cutfalls

At Chambers Works, most rainfall is captured and tansferred to the B Basin, From
therg, it is mixed with reated wastewater and discharged o the Delaware River. Rainfal
not captured by the site sewer system can flow to adjoining surface water by means of
grates and outfalls, A one-time sampling event was performed in April 2007 o determine
the concentrations of PFAS at stormwater outfalls during a rainfall event. The results
werg reported via the Status Reporf on PFOA Surface Waler Emissions, Reductions,
and Data Summary (DuPont CRG, 2008a) and are shown in Figure 8 and in Table 7,

Seversl PFAS were detected during this one-time sampling event. The highest PFAS
detected were perfluorohasanoic scid (PFHxA) and PFOA at Satem Canal outfall 07
(1.7 and 1.1 pg/l., respectively). Pefluoropentancic acid (PFPeA) was the next highest
{0.76 pgiL) at outfall SW003. Other PFAS detected were generally half that of the three
highest PFAS compounds. These detections are belisved to be due to the transport of
PEAS In alr emissions, or from general use and handling of PFAS at the site. These
scurces of PFAS may have migrated from paved areas and other catchment areas near
the manufacturing aress to stormwater grates and outfalls during rainfall events.

4.2.5 Air Emissions

PFAB-containing alr emissions, which are released through stacks and vents, have baen
generated as part of handling, processing, and disposal activities at Chambers Works.
Alr emissions containing PFAS were measured and reported in the 2003 report DuPont
Tetomer Manufacturing Environmental Assessment of PFOA. Based on that report, the
loading of PFOA is estimated® 1o have been about .79 Ibsfday at Building 1163 and
0.001 the/day at Building 1156 (see Figure 9 for stack locations). Subsequent air
emissions measurements were made for PFOA and other PFAS at Buildings 1156 and
1163 (see Table 8). In 2007, loading from Building 1158 was estimated to be 0.00017
ibs/day (DuPont CRG, 2008a). In 2008, PFOA loading from Building 1163 was estimated
to be 0.024 Ibsfday (DuPont CREG, 20082), These data show that PFOA loadings vary
depending on location at the site. However, the air emissions loading appesr to have
decreased over time due to the PFAS load reduction programs described in Section 3.4,

4.3 Off-Site PFAS Data

This section presents the results of previous off-site investigations of PFAS in various
media. Off-site media investigated included the following:

« Delaware River surface water and sediment
»  Salem Canal surface water and sediment

»  Giroundwater

« Residential drinking watar

Results are presented in tabular form (see Tables B through 12) as well a5 on postng
maps and figures {see Figures ¢ through 18},

® Estimatad for this report based an Average Annual Ermission Rate (DuPont CRG, 2003, Table 5) per
hour and 8,780 howrs per year
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4.3.1 Delaware River Surface Water and Sediment
Surface Water

Thirty surface water samples for PFOA were collected from the Delaware River as part
of the 2003 Environmental Assessment (DuPont, 2003} The purpose of this sampling
was 1o characterize the background, near fisld, and far field concantrations of PFOA In
refation to outfall DENOO1 in the Delaware River. These samples were collected offshore
of Chambers Works, as well as several miles upstream and downstream of the
Chambers Works site (see Figure 10).

The 12 samples collectad upstream of the site were all ND for PFAS. Six samples were
collected adjacent to the site: three samples collected on the westemn side of the river
were NG while the three samples closest to the site ranged from 0,154 ugfl. to 0.568
ug/l. The 12 samples collected downstream of the site ranged from NG o 0.301 ugi..
The data show that upstream concentration were ND, concentrations on the eastern side
of the river were higher than the western side of the river, and concentrations measured
near the site decreased downstraam of the site,

Sediment

Two sampling events investigated the presence of PFAS in sediment within the
Delaware River, Sediment samples for PFOA were collected at 19 stations along the
weastern perimetar of Chambers Works in the Delaware River in 2013 {URS, 2013a). In
addition, in 2018, 12 sediment samples from six losations were also collectad for
analysis of 16 PFAS compounds (AECOM, 2017b), The locations of these samples,
along with associsted summary data posting tables, are shown in Figure 11, and the
resulls are presented in Table 8.

in the 2013 sampling, PFOA was not detected in any shallow (0 1o 0.5 feet) sediment
sample except for DER1-13, DER1-15, and DER1-18, which are within the vicinity of the
parmitted outfall DENOC1. Delections were highest south of the outfall at DER1-13 {60
micrograms per kilogram {(ug/kg)] and lower novth of the outfall st DER1-18 and
DER1T-156 (5.2 and 21 ugfkg, respectively). No defactions of PFOA were recorded further
upstrearn or downstream of the permitted outfall.

in the 2016 investigation, PFOA had the greatest number of detactions {eight out of 12
samples). However, PFHxA had the highest detection (40 pg/kg) and the highest
average detection {9.87 yg/kg). Detections of PFHxA, PFOA, and perfluorodecancic acid
{(PFLA) were generally three thimes higher than the other PFAS samples.

The Delaware River surface water and sediment samples indicated the presence of
FFAS adjacent to the site manufacturing area, The 2013 PFAS detections in sediment
adiavent to and down river from outfalt DENOD1 indicate that the oulfall is a likely source.
The 2018 Delaware River sediment samples also indicate the presence of PFAS In
sediment and that the samples from the deeper interval (0.5 to 1 fool) had the higher
number of PFAS detections and higher concentrations as compared to the shallower
to 0.8 fool interval,

* Mot Quantifiable = detected at a concentration betwaen the limit of detection and the limis of
guantification as indicated in the associgled lables and figures, as appropriate.

Conceptuat Sie Model (0SB} for Poly. and Perliuorcatiod Substancss (PFASY 17
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4.3.2

FEAS Ervdronmentat Diata Bat

Salem Canal Surface Water and Sediment
Surface Water

in February 2007, surface waler samples for PFOA and 14 other PFAS were collected
from nine lpoations o investigata PFAS in the Salem Canal, Salem Creek, and
Clemente Pond {see Figure 12). The purpose of this investigation was to characterize
the Salem Creek Watershed upstream of the site with respect to PFAS {DuPont CRG,
2007h). PFOA was detected in each upsiream sample location {ses Table 10 PFOA
soncentrations ranged from 0.017 ugdl o 1.100 pg/l, and generally decreased with
distance upsiream.

in 2018, 12 surface water samples for PFAS were collected from Salem Cansl as part of
the 2018 Salem Canal Investigation. The purpose of the canabwide characterization was
to evaluste whether Salem Canal sediments had been impacted by releases from past
Chambers Works operations in general, and from the historical andfor current outfalls
along the Chambers Works Complex in particular (AECOM and EHS Support, 20173
The locations of these surface water samples, collected at the surface water 1o sediment
interface, are also shown in Figure 12

Results from the 2016 sampling event indicate the presence of several PFAS. Five
FFAS [PFBA, perfluorcheptanoic acid (PFHpA), PFHxA, PFPeA, and PFOA] ware
detected In each surface waler sampling station. However, concentrations detected were
typically low (0.05 pg/il; see Table 10} and showed little variation in congentration from
the background detsctions upstream of the site to the confluence below the dam and
into the Delaware River. As a resull, it appeaars that Chambers Works is not contributing
to changing PFAD characteristics as surface water moves across the southemn portion of
the Chambers Works sile.

Sediment

Sediment samples from Salem Canal were also collected during the aforementionad
2016 Salem Canal Investigation. This investigation included the collection of 48
sediment samplas from 15 stations in Salem Canal. Ten stations were located adiacent

to sxisting and historical outfalls. Four stations were distributed in the canter of the

channal and near the south shore. The remaining bwo stations were collected upstream
of the Chambers Works site in a reference area. Sadiment sample locations are detalled
in Figure 13,

Frevious studies of Salem Canal have determined that the sedimentation rate
asscciated with this canal is approximately 1 centimeter (0.39 inches) per year (AECOM
and EHS Support, 2017}, One fool of sediment eguates to approximately 30 vears of
sadimentation. Therefore, {0 evaluate vertical changes in PFAS characteristics, vertically
oriented samples were collected during the 2016 investigation to a depth of up to 3 feat
in half foot infervals at six of the stations. Analytical results for sediment samples are
summarized in Table 11 and detailed in figures provided in Appendix B,

As detailed in Table 11 and shown in the Appendix B figures, PFAS are detected within

the sediments of the Salem Canal PFAS was detected in samples sollected both

upsiream and adjacentio the site. The upstream delections of PFAS within canal
sediment indicate the potential impact o upstream sediment by an off-site PFAS sowrge,

Mosgt PFAS sediment detections along Salem Canal were low and slightly above
laboratory practical quantitation timits (PQLs). The highest detections of PFAS were
ohserved at sediment sampling stations SCD-189 and SCD-238, which are adjacent o

Connedual Slie Model {080} for Poly- and Perflucroalkyl Substances {(PFAS) 18
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currant or historicad cutfalls. The distribution of PFAS compounds is gensrally similar
within each sediment sample at these stations, e.g. SUD-158 {see Figure 14}, However,
at SCD-188, the summed total conceniration of PFAS decreases from a high of
approgimately 112 pg/kg at a depth of 1.5 1o 2 feel to a low of approximately 16 yg/kg in
the U to 0 5-foot interval. This decrease in concentration with decreasing depth of the
sample within the fop few feet of sedimant is kely associated with the PFAS reduction
programs that were enacled af the site.

4.3.2 Groundwalgr

Several off-site investigations were conducted between 2007 and 2014 1o better
understand the distribution of PFOA and other PFAS in the groundwater surrounding the
site.

initially, nine permanent monitoring wells (five on-site” and four off-site) were installed in
October 2007 in the shallow A zone and were sampled in November 2007 for PFOA and
other PFAS as described in the Perfluorooctanoic Acid (PFOA) Quality Assurance
Project Plan with Sampling and Analysis Plan (DuPont CRG, 20070}

Following NJDEP's review of the November 2007 sampling results, NJDEP requested
the installation of an additional eight monitoring wells in the suwrrounding community in a
fetter dated August 21, 2008, The obiective of the investigation was to confirm the
findings of the 2007 sampling effort and tn baller understand the distribution of PFAS in
off-site groundwater and groundwater flow directiens in the shallow squifer, As 5 resull,
i January 2009, four off-site monitaring wells were installed in the A zone (BB31-MO14A,
EE16-MO1A, RD4-MO1A, and U0B-MO1AY, and four off-site monitoring wells were
nstalled in the B aquifer (BB31-MO1B, EE16-M01B, O8W-1, and RO4-MO1B).
Groundwater was then sampled for PFAS in February 2009 from the sight newly
nstalied off-site locations and nine lucations previcusly sampled in November 2007,

Based on the findings of the 2009 investigation, NJDEFP requested the instaliation of
three additional wells in g letter dated Septemnber 23, 2008 Ag a resull, in Oclober 2010,
three offsite monitoring wells were installed in the A zong (DSWL2, OBW-3, and
DBW-4}. Groundwater was then sampled for PFAS in November 2010 from the three
newly installed off-site locations and 17 locations previously sampled in February 2008

I a letter dated Aprl 23, 2014, EPA Region 2 then requested an additional round
groundwatsr sampling o evaluate temporal trends at gl of the 20 monitoring well
locations previously sampled as part of the prior off-site monitoring events. As a result,
groundwater was sampled in July 2014 for PFOA plus 12 additional PFAS compounds.

To obtain updated off-site wall data, nine of the 20 wells sampled in 2010 and 2014 were
resampled in 2018 OBW-1, OSW-2, OSW-3, OSW-4, EE18-MO1A, EE16-MO1B,
H20-MO1A, RO4A-MOTA, and RO4-MO4B. The groundwater samples oollecied ware
analyzed for PFOA plus 12 additional PFAS compounds,

The analytical data collected during these five sampling evenis {2007, 2008, 2010, 2014,
and 2016} indicated that PFAS are present in the groundwater in the areas investigated

* These five sastern and southern site boundary focations (Y31-MO1A, X18-MO1A, UDS-MO1A,
QO2-MOA, and GOA-MU1AY wers installed onesite inside the site security fence. For consistency with
pricy reporting, dala from these boundary looations are discussed along with the monitoring wells installed
off-site outside of the seourlty fence.
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at varying concentrations and that, due to containmant by the site WS, groundwater flow
s genarally towards the site from the off-site locations. As detailed in Table 12:

s Groundwater PFOA concendrations ranged from NQ to 3.8 pgfl. inthe 20 wells
sampled. The highest detection for PFQA was consistently reported at well
A18-MO1A, which is an sastern boundary location within the site seourity fence,
FFOA connentrations in the off-site locations ranged from NG o 1.5 ugil.

s PFOS concentrations ranged betwean NQ and 0.048 pg/l.

«  With the sxcaption of off-site Incation COZ3-MOTA, concentrations of PFQA or
the sum of PFOA and PFOS were detected above the EPA HA of 0.07 ug/l in
sach location sampled,

» PFNA concentrations ranged between 0.0014 yg/L and 0.36 ugfl.. PFNA
detections above the NJGYWIHA criterta of 0.01 ug/l were obsarved in off-sife
locations northeast and southeast of the site.

« The concentrations of the other PFAS ranged from ND {< 0.0008 ug/L) to
2.9 ug/l.

« A review of the off-site well data did not identify any definitive concentration
treends,

in addition to the off-site well data presented in Table 12, Figure 15 identifies the location
of the 20 off-site monitoring wells and posts the latest data set (2014 or 2018)
associaled with gach well,

4.3.4 Residential Drinking Water Wells
2008 Sampling

In 2008, Chemours (formerly DuPont) agreed to institute a voluntary program to svaluate
private drinking water wells within a two-mile radius of the Charmnbers Works site. The
purpose of this program was o evaluate the distribution of PFOA in off-site residential
wells. As part of this study, residential well owners were given the opportunity (o have
thelr drinking water well tested. If agreed to, a drinking water sample was collected from
an untreated faucet and submitted for PFOA analysis. The program included sampling of
113 private drinking water wails,

Of the 113 drinking water wells sampled, only one private well contained a PFOA
concantration grealer than EPA’s 2009 Provisional Health Advisory Level (0.4 ug/l). A
granular activated carbon [GAC) treatment system was installed, and guarerly
operation, maintenance and monitoring (OMEM) are conducted o ensure the
affectiveness of the GAU system.

2016 Sampling

Hased on an agreement with EPA and NJDER, re-sampling of off-site residential walls
was initiated by CThemours in 20168 to determine the extent of impact o residential wells
surrounding the Chambers Works Complex and to verify the findings of the previous
sampling program. This new round of sampling evaluated residential drinking water wells
for PFAS, with emphasis on PFOA, PFNA, and PFOS. The program was initiated using
a phased approach. Az resulls became available and additional sampling ocations ware
identified, a figure was created to visually determine the exient of detections (see

Figure 18}, Figure 16 also provides the resulls of the 2009 sampling. Besause this

Loncephst Sile Moded (CEMY for Poly- and Perfucroathyt Subiatanoss (FRAS) e
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program is ongoing, this summary only discusses information available through April 28,
2017,

Sample results were compared o the soreening values as desoribed in Section 4.1,
Forty-sight drinking water wells were gualified for treatment. Each drinking water well
owner was offerad treatment by Chemours o remediate drinking water and eliminate
potential drinking water exposure. Forty-seven residents with drinking water wells that
qualified for treatment have accepted the treatment offer and either had a GAD filter
installed or have been connected to public water. Each GAL system has been included
i the ongoing quarterly OMEM. One resident with a drinking water well that qualified for
tfreatment has declined treatment. Results of the residential sampling program through
April 26, 2017 for all PFAS are provided In Append A and shown in Figure 18 for
FPFOA, PFOS, and PFNA,

Ary evaluation of the most recent data collected as part of the off-site B groundwater
mvestigation (see Section 4.3.3 above) and that collected ag part of the 2018 residential
sampling program shows that PFOA was ong of the most frequently detected PFAS and
also had some of the highest detections. When the concentration of PFUA is graphed in
relation to the distance of the sample point from the center of the Chambers Works site
{ses Figure 17), a general decreasing trend is observed moving away from the sits.
However, a similar trend is not as obvious whan the PFOA data are plotted with respect
to their location in relation to the Chambers Works site and the prevailing wind direction
{see Figure 18). Although the trend data are suggestive of downwind ransport from a
source area, the spatial distribution of concentrations does not appear to be solely
controlled by distance from the site and frequent prevadling wind directions. For example,
wells may have widely differing PPAS concentrations despite close proximity to one
another and 3 location that is downwind of the site. It is possible that other factors,
including other PFAS sources, differences in well-constructioniwell-depth, or
imparmeable pavement account for the observed variability within the residential
drinking water data sel.

The variation in PFOA pcouwrrence and magnitude of concentration in off-site residential
wells as shown in Figure 18 does indicale the potential that the Chambers Works site is
not the sole source for all observed off-site PFAS detections in groundwater. This
sonclusion is supported by the plot of PFOS well data in relation to its spatial distribution
around Chambers Works (sse Figure 18). PFOS is not a PFAS used at the Chambers
Works site nor is it a breakdown product of other PFAS used at the site. Figure 19
shows that PFOS groundwater detections on and adjacent to Chambers Works are
gither low or below detection limit. However, a large PFOS dedection was obtained in an
off-sile residential well located approxdmately 2 miles northeast of the site manufacturing
area. The residential PFOS detection could be due to the use of housshold products an
the property such as cleaning products andfor pesticides, or the PFOS detection could
be due to a nearby source unrelated o the Chambers Works site. Based on the low
PFOS detections between this residential property and the site, it is highly unlikely that
the PFOS residential well detection is associated with Chambers Works.,

[
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4.4 Summary of PFAS in On-8Site and Off-Site Environmental Data

Sampling of varlous media for laboratory analysis for FFAS has been conducted st and
around the Chambers Works site as early as 2000, Over the past 15-plus years, PFAS
taboratory analytical samples have been collected from multiple media including the
following:

]

&

&

&

#

&

Sol

Groundwater {on and off-site)
Surface water

Sediment

Dutfaliz

Alr grissions

A summary of the pertinent PFAS samples collected for each media, and the associated
number of PFAS analyzed for sach sample, can be found in Appendix C. Overall, the
anvironmental data collected fo date provide an adequate characterization and
understanding of these medis that is necessary (o develop a conceptual site model. A
summary of the PFAS analytical results and assosiated findings presented in this section
is as follows:

&

5
R

cephiat Site Model {TSMy for Poly- snd Perumroalioy Substances (FFAS)

FPFAS have been detected in soll and groundwater at the Chambers Works
Complex. PFAS sompounds are detected most frequently and at the highest
concentrations in shallow groundwater samples closest to known process areas
that used PFAS and decrease with increasing depth and distance from known
process bulldings.

- Past investigations have documented PFAS in surface water and sediment in the

salerm Canal and Delaware River. Upstream detections of FFAS in Salem Canal
could be associated with the deposition of air emissions from the site, or could
indicale the potential for impact to the canal by an off-site PFAS source.
However, the proximity of the higher PFAS sediment detections to the permitted
outfalis and stormwater outfalls coincides with discharge from plant effluent and
stormwater runoff.

klevated PFAS concentrations in deeper sediment and lower concentrations in
shallower sediment can likely be atiributed o reductions in sources.

Otf-site groundwater investigations in 2007, 2008, 2010, 2014, and 2018 as well
as an on-going residential drinking water well sampling program indicate the
presence of PFAS in off-site groundwater and drinking water.

Remediation of drinking water is ongoing and includes the installation and OM&M
of GAC treatment systems or connection to a public water supply, where
possible, for off-aite drinking water wells that exceed the applicable criteria.

Spatial variabllity in off-site groundwater and drinking water concentrations
suggest that factors other than distance from the site may influence PFOA ang
other PFAS concentrations, The distribution of PFOS concenirations supports
the conclusion that the Chambers Works site is not the sole source for gl E
ohserved off-site PFAS detections.

[
™
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5.0 PFAS Migration Pathways

PFAS data collected in and around the Chambers Works Complex over approximately
15 years provide an adequale characterization and understanding of these compounds
n the varipus media that is needed in order to develop a conceptual site mods!, Onesite
sources of PFAS at Chambers Works and off-site sources urrelated to Chambers Works
were identified in Section 3.0, PFAS detections in various media were assessed io
determine PFAD distribution on- and off-site as presented in Section 4.0 This section
describes PFAS migration pathways from on-site sources to on- and off-site
gnvironmental media. A discussion of polential off-site sources and associated migration
pathways is also provided.

5.1 On-Site and Off-site Migration Pathways for On-Site Sources

The conceptual model shown in Figure 20 depicts the known and potential on-site PFAS
sources and the migration pathways from those sources to on- and off-sile
grivironmental madia. These sources and migration pathways are identified in Table 13
using letters A through G and are depicted in Figure 20. Sources in Table 13 include
both sources where PFAS material can originate as well as media that can act as a
secondary source. These sources and migration pathways are as follows:

+ {A} Treated wastewaler effluent discharging from the WWTP to off-site surface
water and sediment in the Delaware River.

« (B} Process building stack and vent alr emissions that transport PFAS and
fluoretelomer alcohol from sources inside process buildings to the atmosphere
and then downwind. PFAS and precursor compounds can then be deposited
onte on- and off-site surfaces {e.g., gravel, concrete, or asphall), soil andfor
surface water. Soils can then be a secondary source of PFAS where precursor
compounds such as fluorotelomer alcohol breaks down to PFAS, which may then
infiltrate and leach to underlying shallow groundwater.

= {C) During precipitation events, runoff from swrfaces or runoff ar erasion of
PFAS-containing soil (because of air deposition or direct releases o sall) can
migrate to on- and off-site site surface water and sediment such as Henby and
Bouttown Creeks, or the Salem Canal or Delaware River via stormwater outfalis,

= (D} Direct releases to soil as the result of spills during storage, handling, or
manufacturing; or during the transport of PFAS-containing waste materials in
wood-lined culverts or ditches. Soils are then a secondary source of PFAS, which
rmay then infiltrate and teach to underlying shallow groundwater.

« (&) Direct releases o soil or air from PFAS-containing WWTP sludge placed in
the on-site landfill. Solls are then a secondary source of PFAS, which may then
infiltrate and leach o underlying shallow groundwater,

= (F} PFAS-containing shallow A zone andfor B aquifer groundwater discharging
to surface water and sediment (such as the Salem Canal or Delaware River),

« {G} PFAS from off-site surface water or sediments from migration pathway (A)
{secendary source) infiltrating back into on-site groundwater.

Conoeplual Bite Modet (CRM) for Poly- and Perfiudroaliy! Substances (PFAS) %
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51.1 Effluent Discharge (A}

The discharge of PFAS in treated process wastewater efffuent from the WWTR to
surface water and sediment in the Delawars River is a corfirmad migration pathway.
Frocess wastewater is collected in regional sumps and conveyed to the WWTR for
treatment. Final efffuent is mixed with non-contact cooling water and storm water before
it is discharged (o the Delaware River through permitted outfalls. Programs have been in
place since 2004 to reduce emissions of PFAS. To monitor this migration pathway,
efffuent from the WWTP has been and continues to be sampled to characterize loading
of PFAS, in particular PFOA, 1o the Delaware River. Az discussed in Section 4.2.3,
FEOA loading as a result of effluent discharge has decreased in response to site
programs o reduce PFAS in emissions.

51.2 Air Emissions (B}

Process building stack and vent air emissions discharging PFAS 1o the atmosphers,
which is then transported via dispersion and deposition to on- and off-site surfaces, soil
and surface water, are a confirmed migration pathway. Relaases due to the handling
and processing of Tuorctelomer and Bucroelastomer related products and intermadiates
create the potential for the movemeant of PFAS out of process stacks and vernts. From
there, these constituents can move downwind and be deposited on surfaces. As part of
this migration pathway, solls, where precursor compounds can breakdown to PFAS, may
then act as a secondary source from which PFAS may infiltrate and leach to underlving
shallow groundwater during precipitation or migrate 1o surface watsr bodies vig
stormwater run-off. As discussed in Section 4.2.5, PFOA lpading because of gir
emissions has decreased in response to site programs to reduce PFAS In emissions.

PFAG-cortaining alr emission can also migrate o off-site soils and then to off-site
groundwatar, which is a drinking waler source. Off-site drinking water wells have been
sampled and 48 drinking water wells were qualified for treatment {see Ssction 4.3.4).
Each drinking water well owner was offered treaiment by Chemours 1o remediate
drinking water and address potential drinking water exposure. Forty-seven rasidents with
drinking water wells that qualified for treatment have accepted the treatment offer and
had a GAC filter installed or have been connected to public water. Each GAC system
has also been included in the ongoing quarterly OM&M program,

5.1.3 Stormwater Runoff {C)

During precipitation events, runoff from surfaces or runoff or erosion of PFAS-containing
soil (because of air deposition or direct releases) via stormwater outfall discharge to off-
site surface water and sediment (Salem Canal or Delaware Rivaer) is a confirmed
migration pathway. Stormwater runoff is either 1) captured by the site stormmwater system
and transferred to the B Basin for storage prior to being discharged to the Delaware
River, or 2} flows directly off-site via outfalls to the Salem Canal or Delaware River,
FEAS has been detected in stormwater flowing from outfalls during a rainfall event
{(DuPont CRG, 2008a). In addition, PFAS has been delected in surface water and
sadiment of the Salem Canal. An assessment of surface water results determined that
surface water PFAS concentralions were genarally comparabls throughout the Salem
Canal, including upgradient of the site, and that upstream detections of PFAS in Salem
Canal indicate the potential for impact to the canal by other off-sile PFAS sources.

I sadiment, alevaled PFAS concentralions at depth and lower concentrations in the
shallow sediment sampling depths {i.e., within the top few feel) were assodiated with two

Donceptual Site Model (CSM) fyr Poly- and Perfluoroalkyl Substannes (PFAS) 34
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sediment sampling stations (SCD-189 and SCD-238) Incated naxt o two stormwater
outfalls {(see Section 4.3.2). The pattern of lower concentrations in the shallow depth with
increasing concentrations with depth may likely be attributed to the PFAS reduction
programs that were enacted gt the site. Thus, lower concentrations would be expectad in
the swriicial sediment. '

5.1.4 Direct Releases {o Soll (D and E}

Direct releases o soil include spills and discharge from source processes () and the
tandfilling of PFAS-containing wastes from the WWTP (E}. There were no documeanted
spills of PFAS. Prior to 18970, process fiquids were conveyed o the WWTP for trestment
by means of a series of interconnected culverts and wood-lined ditches. Sespage form
these features could have resulied in the movement of FFAS into soil and groundwater
on site. This migration pathway was complete prior to the installation of the site's
elevated hquid waste system in 1881 and the improvements in PFAS handling in the
1980s and onward, Although this soil to groundwater PFAS migration pathway is still a
possibility, groundwater flow is largely controlled at the site by means of the WS and the
installed SPB. Thereforg, there Is no migration pathway from a release to soil to offsite
well locations (see Sectlion 2.4}

5.1.5 Groundwater Discharge {F and G}

The discharge of PFAS-containing shallow A zone and B aquifer groundwater to pff-site
surface water and sediment (F) is controlled by the installed SPB (see Section 2.4).
Based on groundwater flow balance calculations presented in the 2014 RFI report and
measuraments of FFOA from on-site wells along the western perimeter, the discharge of
on-site groundwaler to off-site surface water was estimated to be less than 2 grams per
day. Once installation of the final section of 8P is completed in 2017, shallow aguifer
flow underlying the manufactiring area will be fully controlied at the site and the
groundwaterto-surface water discharge pathway will be Incomplets,

Chambers Works maintaing control of C and D aguifer groundwater by means of
pumping of the WS, Therefore, groundwater is not a viable migration pathway for the
movement of PFAS to off-site well locations.

5.2 Of-Site Migration Pathways for Off-Site Sources

Az previously discussed in Section 3.4, the use and disposal of PFAS-containing
products at off-site lncations could be potential sources that result in releases of PFAS to
the environment that are unralated to Chambers Works. The conceptusl mode! shown in
Figure 21 deplcts five potential off-site PFAS sources migration pathways. These
sources and migration pathways are described on Table 14 and include the following:

« {1y Industial, agriculiural, landflling, and anthropomorphic processes that use
PEAS containing materials can result in the release of vapors, serosols, and
particulates. These alr emissions may then be transported via dispersion and
deposited to off-site as well as on-site surfaces, soil and surface waler,
Subsequent rainfall can dissolve or enirain these constituents, which can then
migrate into soil or surface water and eventually migrate into groundwater.

« {2} Discharge of PFAS impacted groundwater 1o surface water. This discharge
can result in the movement of dissolved constituents fram upgradient sources o
downgradient surface waler,

Corcepiual Bite Model {UBM} for Poly- and Perflunrsaiivyl Bubstances (FFAS) 35
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= (3} Swrface water may infillrate into and recharge underlying aquifers, particularly
in areas where groundwater pumping has drawn the groundwater surface
glevation to below that of the surface water glevation. if the surface water
containg PFAS, this can infroduce PFAS into groundwater,

« {4} PFAS containing groundwater may be drawn into wells during pumping.

= {8} PFAG may enter household graywater due to the use of PFAS containing
products that can then enter the waste stream, PFAS-containing graywater may
then migrate from septic tank leachate fields to surrounding soils and underlying
shallow groundwater (Schaider 2018; Silentsprings.org article).

26
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6.0 Summary

This CSM represents the current understanding of PFAS sources, migration pathways,
and the oresite and off-site environmental media, which have been impacted by on-site
sources. The purpose of this C8M was to provide a written and Hlustrative representation
of the potential fate and transport of PFAS from on-site saurces to on-site and off-site
media. Tha areal scope of the CSM includes the Chambers Works Complex, the
adicining Delaware River, and surrounding off-site areas. Processes that used PFAS at
Chambers Works were identified based on current and historical information. Results of
ongoing and past PFAS investigations adequately characterize PFAS concentrations in
environmental media on-site and off-site as well as in air emissions from site processes
and water discharge from the permitted outfalls. A summary of the CSM components
discussed within this report is provided in the following sections.

6.1 PFAS Sources

PFAS and precursors 1o PFAS (L., fluorotelomer alcohols) have been used in the
preduction of fluoroelastomers, fluarotelomers, and have also been unintentionally
created within manufaciuring processes and waste streams at Chambers Works, In
addition, PFAS were also contained in off-site waste brought to Chambers Works for
treatment and disposal by the site. These processes and aclivities have been identified
as potential sources of PFAS at Chambers Works.,

6.2 Migration Pathways from PFAS Sources

Based on the use and manufacturing history, the following known or potential migration
pathways from PFAS sources have been identified;

« PFAS transported by air emissions from sources, through stacks and vents, and
then downwind during manufacturing or handling activities and deposited on
surfaces, soils and surface water,

« Releases of fluorolelomer aleohols, which can deposit onto downwind soils and
react in the environment and produce PFAS.

= Spiits of PFAS-containing materials during storage, handling, and/or
manufactring processes {although none were documanted).

= Raleases of PFAS-coniaining wastes to soil during conveyance to the WWTP
through culverts and wood-lined ditches, which can then leach and migrate to
groundwater. However, groundwater flow is controfied at the site, and there is no
rigration pathway to off-site groundwater.

»  PFAS-containing effluent discharges from the WWTP to swiface water due 1o the
treatment of PFAS-containing wastes,

« PFAS-containing shudge from the WWTP disposed of in the on-site landfill, which
carn then leach and migrate to groundwater. However, groundwater flow is
controlied at the site, and there is no migration pathway to off-site groundwater,

« During precipitation events, nunoff from surfaces or runoff or erosion of PFAS-
sentaining soll (because of air deposition or direct releases) to off-site surface
water and sedimant {Salem Canal or Delaware River) via stormwater outlalls.

Conceptual Sile Modet (CBM) for Poly- and Perfluoroatiy! Substances (PFFAS) ax
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Since 2000, PFOAPFAS emissions {air and efffuent) at the site have declined 96%.
These reductions decrease the availability of PFAS in on-site sources o migrate o
environmental media,

The off-site use and disposal of PFAS-containing products unrelated to Chambers
Works could also act as potential off-site PFAS sources. While spesific off-site sources
have not been identified, these sources may contribute fo the PFAS detected in off-site
environmental media, as well as on-site madia (L.e., Salem Canal surface waler).

6.3 PFAS Distributions in On-Site and Of-Site Environmental Media

Frevious sampling programs have measured PFAS in stack and vent air emissions,
WWTP effluent discharge at permitted outfalls, and in stormwater putfalls. PFAS have
also been characterized in soil and groundwater at the Chambers Works Complex.
PFAS compounds were detected most fraquently and at the highest concentrations in
shallow groundwater samples closest to known process areas that used PFAS and
decreased with increasing depth and distance from known process buildings.

Past investigations have documanted PFAS in off-site surface water and sediment in the
Salem Canal and Delaware River. The proximity of the detections to the permitted
outfalls and stormwater outfalls is consistent with WWTP effluent discharge and
stormwater runofl, Elevated PFAS concentrations in deeper sediment and lower
concentrations in shallower sediment likely reflect the success of the efforts to reduce
the use of PFAS st the site thal would be expected to result in lower PFAS
concentrations in surficial (more recent) sadiment samples.

Off-site groundwater investigations in 2007, 2008, 2010, 2014, and 2016, as well as an
on-going residential drinking water well program, indicate the presence of PFAS in off-
site groundwater and drinking water. Forty-eight drinking water wells were qualified for
treatment and each drinking water well owner was offered treatment by Chemours to
remediate drinking water and address potential drinking water exposure. Forty-seven of
these residents have accepled the treatment offer and had a GAC filter installed or have
been connected to public water. Each GAC system has also been included in the
ongoing quarterly OM&M program.

some of the residential well detections are belleved 1o be due to air transport of PFAS to
downwind locations because there is no migration pathway through groundwater to off-
site groundwater locations. The concentration of PFOA In off-site samples tends to
decrease with increasing distance from the site. However, the spatial variability on off-
site groundwater concentrations, as well as the detections of PFAS unrelated o the site
(PFOSG}, suggests that factors other than distance from the site, including potential off-
site PFAS sources, may influence PFOA and other PFAS concentrations in
groundwater.

Off-site groundwater investigations in 2007, 2009, 2010, 2014, and 2018, as well as an
ongoing residential drinking water well program, indicate the presence of PFAS in off-
site groundwater, at times exceeding NJDEP and/or EPA criteria for PFOA,
perfluorooctane sulfonate (PFOS), or perflucrononancis acid (PFNA). While air
emissions from the site contribule to these detections, off-site sources of PFAS
unrelated to the site may also add to these detections as the variabllity in PFAS
constituents detected and the variable nature of the observed concentrations does not
support @ single point of origin in all cases. However, Chemours is actively working with
NJDEP and EPA fo continue to investigate, and remediate and address potential
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G CBM PFAS final dook

ED_004850_00065048-00037




AEGOM Srarmvary

drinking water exposure by offering to reat off-site drinking water for PFAS if criteria are
gxceaded,

Conceptust Bite Modet (CSM) for Poly- and Perfusroally! Substances (PFAS) 3@
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